13.1 KINETICS TEST MARK SCHEME 2007
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11.
(a)
(i)
(Experiment 1  2) [A] doubled, ([B] constant,)
rate doubled (1)

stated or shown numerically

(ii)
2 (1)
or shown as ... [B]2
2

(b)
(i)
k = [image: image1.wmf])
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 = 1.1(0) × 10–4

(1)
(1)

units of k: mol–2 dm6 s–1 (1)

(ii)
rate = (1.10 × 10–4) × (0.20)2 × (0.10)

= 4.4(1) × 10–7 (mol dm–3 s–1)


(1) for the answer

Ignore units
Conseq on (i)
Upside down expression for k scores zero in (i) for 9073
but rate = 9073 × (0.2)2 × (0.1) = 36(.3)
conseq scores (1) in (ii)



4

[6]

12.
(a)
(i)
Rate = k[X][Y]2 (2)
(ii)
3 (1)
(iii)
8 (1)
4

(b)
(i)
Overall order of reaction
2 (1)
Explanation
doubling both [A] and [B]

leads to Rate × 4 (1)
(ii)
Order with respect to B
0 (1)
Explanation
doubling [A] at constant [B]

also leads to rate × 4 (1)
(iii)
Rate = k[A]2 (1)
(iv)
k = [image: image2.wmf]2

[A]

Rate

 = [image: image3.wmf]2
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= 8.75 × 10–3 dm3 mol–1 s–1 (1)
7
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13.
(a)
Order with respect to A 
1 (1)
Order with respect to B 
1 (1)
Order with respect to C 
2 (1)
3

(b)
Value of k 
K = [image: image4.wmf]2
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(1)
(1)
Units of k 
mol–3  dm9  s–1  (1)
Initial rate 
1.0 × 10–5  (mol  dm–3  s–1)

     (1)


4

(c)
increases (1)
1

[8]

14.
(a)
order with respect to P is 2
1
order with respect to Q is 1
1

(b)
(i)
rate = k[R][S]2
(if wrong expression, no further marks)
1
rate = (4.2 × 10–4) × 0.16 × 0.842
1
= 4.7 × 10–5 (mol dm–3 s–1)
ignore units even if wrong
1

(ii)
[image: image5.wmf][
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1
= 1.1 × 10–4
*
1

(iii)
T1
1
If calculated value for k > 4.2 × 10–4, then answer to (iii) is T2
[8] 

15.
(a)
(i)
Experiment 2
2.60 × 10–3
1
Experiment 3
0.60 × 10–2
1
Experiment 4
11.4 × 10–2
1

(ii)
k = [image: image6.wmf]2
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= 49.7
1

(Allow 49.8 and 50)


mol–2 dm6 s–1
1

(b)
No change
1

[7]

Mill Hill High School
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